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Starting from the average values of productive performances gained by the active 
cows in the Bihor, Hunedoara and Suceava counties, there has been established a 
genetic improvement program for the milk production of Transylvanian Pinzgau 
breed in the three counties. The morpho-productive parameters followed in the 
making of the projected type of Transylvanian Pinzgau breed were: body weight 600 
kg, height at withers 135 cm, milk production 4500 kg, 3.9% fat, fat yield 175.5 kg, 
3.5% protein, protein yield 157.5 kg, average daily gain 1000 g, live weight at 500 
days of age 500 kg, killing out percentage 58%. To realize a production of 4500 kg 
of milk, starting from the active actual production, in the Bihor County will be 
required 3.42 generations, in the Hunedoara County 1.4 generations and in Suceava 
1.56 generations. For realizing the selection objective of 175.5 kg fat from milk, in 
Bihor County will be required 2.03 generations, in Hunedoara 0.95 generations and 
in Suceava 0.89 generations. The projected type of Transylvanian Pinzgau breed 
doesn’t have to impair the rustic element, the resistance, the longevity and the ability 
of movement through which this breed gained a specific exploitation habitat in an 
area in which it is irreplaceable. The projected type of Transylvanian Pinzgau breed 
can adapt to the mountain habitat and can represent one of the essential factors for 
the long term development of mountain agriculture and agro-tourism, in the 
condition that it will be sustained financially, imperative for the whole Romanian 
mountain area. 
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Introduction 
 
The future of mountain agriculture is the combination between tourism and 
agriculture. In conclusion, the Transylvanian Pinzgau breed should be seen, not 
only through the topical perspective, but also as a breed that populates the 
mountain area that is exploited for tourism. 
The natural characteristics of the Transylvanian Pinzgau breed, the 
longevity, resistance and movement ability, are essential in this moment for the 
survival of the breed, especially in areas with natural restrictions where other cow   595
breeds have minimum chances to comply even with the actual modest pretensions 
of the breeders. 
The breeding and exploitation technology of the Transylvanian Pinzgau 
breed has to enter in a „National network of ecological villages Program”, made to 
preserve the tradition, the culture, environment and natural resources that insures a 
superior quality of life in the mountain area. 
In Romania, the breeding and exploitation of the Transylvanian Pinzgau 
breed, means and has meant before all tradition and respect for the natural 
conditions that we dispose, clearly the natural meadows that occupy a special place 
next to the well-appreciated and valuable Romanian mountain culture and 
civilization. 
In the mountain area of Romania the cattle breeding has been and is a 
necessity for the existence of homestead, contributing to the raising of a long-full 
connection between the environment, man and animal, what formed the meaning of 
life in an area dominated by natural restrictions. 
The making of „National program of the natural meadows rehabilitation” 
and the introduction of the Transylvanian Pinzgau breed in the „National program 
of genetic improvement” can be defined elements for the present, perspective and 
the future of the breed, in the new context of approach to develop the mountain 
area in Romania. 
As an improvement strategy of the Transylvanian Pinzgau breed, 
considering the pedo-climate and social-economical conditions in the areas that it 
is raised, as well as the directions and the objectives anticipated for this breed, the 
improvement system will lean on the following principles: the achievement of the 
maximum genetic progress by using the selection pressure through bulls, meaning 
the use of artificial insemination at 65-75% of the available animals; the growth of 
the active population; the focusing of the selection projects on plus-variants to 
produce improved bulls to use for artificial insemination; the structure of the bull 
effective in comparison with the productive potential of the active population 
(effectives that are liable for the official production control) with mothers of bulls, 
candidate cows for mother of bulls, plus-variants and production population 
(effectives not included in the official production control). 
 
Materials and Methods  
 
„The genetic improvement program” is a deliberate combination, by man, of 
the action of improvement factors and represents the constant combination and 
reason of the improvement factors of the selection plan with the crossing and the 
fitting of the pairs. This assumes the knowing of the following elements: the 
objective, the improvement system that is meant to be utilized, the structure of the 
involved population, technical plan of the population selection, the crossbreeding 
method, the economical and organizational frame of application. 
The main factors necessary in the making and following up of the 
„Improvement program” are: the size of the population that complies to the genetic   596
improvement; the number of bulls tested annually after descendants; the percentage 
of the cows from the Official Control of Production which are mated with bulls 
tested after descendants. 
For the „Improvement program” to be realized, it is necessary to have the 
following population factors: the size of the selection group; the selection 
difference; the heritability of the characters; the interval between the generations. 
The steps for calculation of „The improvement program” are: 
  calculation of the selection intensity; 
  calculation of the annual replacement percentage of the cow population, 
  calculation of the minimum exigency (Em) corresponding for the two 
characters (milk and fat) that the cows must fulfill to be admitted in the 
selection nucleus; 
  calculation of the probable production capacity (CPP), with the purpose of 
eliminating as much as possible the influence of the environment factors 
(the age and the season of the calving); 
  calculation of the probable genetic improvement value; 
  calculation of the selection difference in cows (S); 
  calculation of the total selection difference (ST+M), knowing the partner 
bulls’ genotype; 
  calculation of genetic gain on generation; 
  calculation of the number of generations necessary for realizing the 
proposed selection objective through the relationship between the realized 
and calculated genetic gain. 
 
Results and Discussions 
 
In Table 1 there are presented the average values of the characteristics 
determined in this paper for each of the three Transylvanian Pinzgau cow 
populations that are necessary for elements calculation for the genetic improvement 
program for the milk production. 
The projected type of population is the one that realizes a production of 4500 
kg milk with 3.9% fat, meaning 175.5 kg of pure fat. 
According to the stages described above, for each population, the elements 
of the genetic improvement program of the milk production have been calculated. 
These elements are showed in Table 2. 
Using the culling age (the duration of life in farms) of the animal and the age 
of the first calving, the percentage of annual replacement of the cows from the 
population (E) have been calculated. Because for the Bihor County population the 
culling age was bigger (9 years), the culling percentage was lower, only 15.87%, 
comparing to the other two populations, where the culling percentage was 
approximately 20%. Because of this, the selection intensity of cows (R) was lower 
in Bihor County population (39.68%) comparing to 50% in Hunedoara and 48.08% 
in Suceava.   597
Table 1 
The necessary traits for calculation the elements of the genetic improvement 
program in the Transylvanian Pinzgau breed 
 
Trait  Bihor County  Hunedoara County  Suceava County 
X  s  X  s X s 
Milk yield (kg)  2287.3  472.55  3738.2  446.79  3623.6  507.53 
Milk fat yield (kg)  86.04  19.22  141.23  15.84  138.76  20.62 
Culling age (years)  9  -  7.5  -  7.5  - 
First calving age 
(years)  2.7 -  2.5  -  2.3  - 
Number of 
lactations  5.7 -  4.9  -  4.8  - 
 
Utilizing the productive performances for milk obtained for each population 
of Transylvanian Pinzgau cows in the current study (Table 1), the minimum 
production requirements have been calculated for a cow from one population to be 
included in the selection nucleus. Thus, in the Bihor County the cows that will be 
included in the selection nucleus need to realize minimum 2665.34 kg of milk and 
101.42 kg of fat per normal standardized lactation. In the case of the cows born in 
Hunedoara County the minimum production exigency is higher, these cows have to 
realize a production equal or higher than 4095.63 kg of milk with 153.90 kg of fat. 
The cows bred in Suceava County need to realize a minimum production of 
4029.62 kg of milk and 155.26 fat to be included in the selection nucleus. 
The next step in the establishment of the genetic improvement program is the 
calculation of the probable capacity of production, both for the milk quantity as for 
the fat quantity in milk. For the cows in Bihor County the CPP is 2433.89 kg of 
milk and 92 kg of fat. In Hunedoara and Suceava counties the CPP is higher, 
3864.2 kg of milk and 145.7 kg of fat in Hunedoara and 3764.83 kg of milk with 
145.5 kg of fat in Suceava. 
To calculate the probable improvement value of cows from the selection 
group, it has been calculated the regression coefficient of the genotype of these 
animals to the population from which they come from, using as starting elements 
the average repeatability coefficient of 0.1, the heritability coefficient of 0.25 for 
the milk quantity and 0.4 for the fat quantity, also the average number of lactations 
by the cows in each population (Table 1). 
For the milk quantity the regression coefficient was sub-unitary, 0.97 for the 
cows from Bihor County, 0.88 for the ones from Hunedoara County and 0.87 for 
the cows from Suceava County. For the fat quantity this regression coefficient was 
over-unitary, being higher in the cows from Bihor County (1.55) and lower in those 
from Hunedoara County (1.41) and Suceava County (1.39). 
The probable genetic improvement value for milk has been calculated at the 
value of 2575.99 kg with 101.25 kg of fat in Bihor County cows, 3975.25 kg of   598
milk with 152 kg of fat in cows from Hunedoara County and 3887.63 kg milk with 
152.48 kg fat in cows from Suceava County. 
By subtracting the genetic improvement value of the cows from the selection 
nucleus, from the selection objectives (4500 kg of milk with 175.5 kg of fat), the 
realized genetic progress has been obtained, for each population. Thus, for the 
population of Transylvanian Pinzgau bred in the Bihor County, the total genetic 
progress that has to be realized was 1924.01 kg of milk with 74.25 kg fat. In the 
case of the populations from the other two counties, the genetic progress that needs 
to be realized was lower, 525.75 kg milk with 23.5 kg of fat in Hunedoara County 
and 612.37 kg of milk with 23.02 kg of fat in the Suceava County. 
Next the selection difference for cows and the total population has been 
calculated, considering the improvement value of the utilized bulls. Thus, the total 
difference of selection will be 2250.69 kg of milk with 91.58 kg of fat for the Bihor 
County population, 1499.42 kg milk with 61.77 kg fat for the population from 
Hunedoara County and 1570.22 kg of milk with 64.48 kg of fat for the population 
in Suceava County. 
By multiplying the total selection difference with the heritability coefficient 
the genetic gain per generation (the genetic progress per generation) was obtained. 
Thus, for the achievement of the selection objectives for the milk production, in the 
Bihor County the genetic gain per generation must be higher than 562.63 kg of 
milk with 36.63 kg of fat, in the Hunedoara County it must be 374.86 kg of milk 
with 24.71 fat and in the Suceava County of 392.55 kg of milk with 25.79 kg of fat. 
By comparing the genetic progress to be realized to the calculated genetic 
progress we obtain the number of generations necessary to reach the selection 
objectives. Thus, in Bihor County there will be necessary 3.42 generations for 
reaching the selection objective for milk (4500 kg) and 2.03 generations for fat 
(175.5 kg). In Hunedoara County the selection objective for the milk production 
will be reached in 1.4 generations for milk and 0.95 generations for fat. For 
realizing the selection objective in Suceava County there will be necessary 1.56 
generations for milk and 0.89 generations for fat. 
For the genetic improvement of the milk quantity at the proposed level 
through the selection objectives, in all the three populations Transylvanian Pinzgau 
cows, there are necessary between 0.5 and 1.5 generations, more than the 
generations needed for the genetic improvement of the fat yield in milk. 
The projected type of the Transylvanian Pinzgau breed can be a reference 
point, so imperative, for the reinstate of the race in the „National improvement 
program” and a modest contribution to the redefining of the present and the 
perspective of the Romanian mountain area. 
 
 
 
 
 
   599
Table 2 
Calculation of the elements of the genetic improvement program for the three 
population of the Transylvanian Pinzgau breed 
 
Element Bihor  Hunedoara  Suceava 
Annual replacement percentage (E)  15.87 20.00 19.23 
Selection intensity (R)  39.68 50.00 48.08 
Minimum exigency for milk (EmL)  2665.34 4095.63 4029.62 
Minimum exigency for milk fat (EmG)  101.42 153.90 155.26 
Correction coefficient for the Predicted 
Production Capacity (CPP)  0.39 0.35 0.35 
Predicted Production Capacity for milk (CPPL)  2433.89 3864.20 3764.83 
Predicted Production Capacity for milk fat 
(CPPG)  92.00 145.70 145.50 
Genotype regression coefficient for milk (b2L)  0.97 0.88 0.87 
Genotype regression coefficient for milk fat (b2G)  1.55 1.41 1.39 
Predicted breeding value for milk (VAPL)  2575.99 3975.25 3887.63 
Predicted breeding value for milk fat (VAPG)  101.25 152.00 152.48 
Genetic progress to be accomplished for milk (kg)  1924.01 524.75  612.37 
Genetic progress to be accomplished for milk fat 
(kg)  74.25 23.50 23.02 
Selection difference for milk  7696.05 2099.02 2449.48 
Selection difference for milk fat  185.63 58.76  57.55 
Total selection difference for milk  2250.69 1499.42 1570.22 
Total selection difference for milk fat  91.58 61.77 64.48 
Genetic gain per generation for milk  562.67 374.86 392.55 
Genetic gain per generation for milk fat  36.63 24.71 25.79 
Number of generations required for 
accomplishing the selection objectives for milk  3.42 1.40 1.56 
Number of generations required for 
accomplishing the selection objectives for milk fat  2.03 0.95 0.89 
 
Conclusions 
 
Starting from the average values obtained in the present study in the active 
cows from the actual population in the three counties, it has been formed a 
„Genetic improvement program of the milk production”. Because the population of 
the Transylvanian Pinzgau cows from Bihor County has registered lower 
productive characteristics and a weaker precocity, but a higher longevity of the 
milk production, the improvement plan parameters were reduced. 
To realize an average production of 4500 kg of milk, starting from the actual 
active population, in the Bihor County will be necessary 3.42 generations, in the 
Hunedoara County 1.4 generations and in the Suceava County 1.56 generations. 
For achieving the selection objective of 175.5 kg of fat from milk in the Bihor   600
County will be necessary 2.03 generations, in the Hunedoara County 0.95 
generations and in Suceava County 0.89 generations. 
For the genetic improvement of the milk quantity, at the proposed level 
through the selection objective, in all the three populations of cows from the 
Pinzgau of Transylvania breed, there are necessary between 0.5 and 1.5 generations 
more than for the genetic improvement of milk fat quantity. 
The morpho-productive parameters aimed in the realizing the projected type 
of the Transylvanian Pinzgau breed: body weight 600 kg; height at withers 135 cm; 
milk production 4500 kg; fat percentage 3.9%; fat yield 175.5 kg; protein 
percentage of 3.5%; protein yield 157.5 kg; the average daily gain 1000 g; live 
weight at 500 days of age 500 kg; killing out percentage 58%. 
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Pornind de la valorile medii obţinute în prezentul studiu la vacile active din populaţia 
actuală în cele trei judeţe, s-a alcătuit un „Program de ameliorare genetică a producţiei de 
lapte”. Deoarece, populaţia de vaci din rasa Pinzgau de Transilvania din judeţul Bihor a 
înregistrat indici productivi mai reduşi, precum şi o precocitate mai slabă, însă o 
longevitate mai mare în privinţa producţiei de lapte, parametrii planului de ameliorare au 
fost mai reduşi. Pentru a realiza o producţie medie 4500 kg lapte, pornind de la populaţia 
activă actuală, în judeţul Bihor vor fi necesare 3,42 generaţii, în judeţul Hunedoara 1,4 
generaţii şi în judeţul Suceava 1,56 generaţii. Pentru atingerea obiectivului de selecţie de 
175,5 kg grăsime din lapte în judeţul Bihor vor fi necesare 2,03 generaţii, în judeţul 
Hunedoara 0,95 generaţii  şi în judeţul Suceava 0,89 generaţii. Pentru ameliorarea 
genetică a cantităţii de lapte, la nivelul propus prin obiectivele de selecţie, la toate cele trei 
populaţii de vaci din rasa Pinzgau de Transilvania, sunt necesare între 0,5 şi 1,5 generaţii 
mai multe decât pentru ameliorarea genetică a cantităţii de grăsime din lapte. Parametrii 
morfo-productivi urmăriţi în realizarea tipului proiectat al rasei Pinzgau de Transilvania: 
greutatea corporală 600 kg; înălţimea la grebăn 135 cm; producţia de lapte 4500 kg; 
procent de grăsime 3,9%; cantitatea de grăsime 175,5 kg; procent de proteină 3,5%; 
cantitatea de proteină 157,5 kg; sporul mediu zilnic 1000 g; greutatea vie la 500 de zile 
500 kg; randament la tăiere 58%. Tipul proiectat al rasei Pinzgau de Transilvania, nu 
trebuie să afecteze rusticitatea, rezistenţa, longevitatea şi abilitatea de deplasare a rasei 
prin intermediul cărora şi-a câştigat un areal specific de exploatare într-un spaţiu în care 
este de neînlocuit. Tipul proiectat al rasei Pinzgau de Transilvania, se poate adapta 
habitatului montan şi poate să reprezinte unul din factorii esenţiali pentru dezvoltarea 
durabilă a agriculturii montane şi agroturismului montan, în condiţiile în care i se va 
acorda sprijinul financiar, indispensabil, de altfel, întregii zone montane româneşti. 
Cuvinte cheie: Pinzgau de Transilvania, producţia de lapte, program de ameliorare 
genetică. 